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TRANSMISSION APPARATUS, AIT
TRANSMISSION METHOD AND RECEPTION
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of U.S. application Ser.
No. 13/591,448 filed Aug. 22, 2012, which claims the benefit
of priority to Provisional Application Ser. No. 61/528,466,
filed on Aug. 29, 2011. The entire contents of each of the
forgoing applications is incorporated herein by reference.

BACKGROUND

The present technology relates to a transmission appara-
tus, an AIT transmission method and a reception apparatus
adopted by the HbbTV system.

The HbbTV (Hybrid broadcast broadband TV) originates
from integration of specifications of the Interactive TV
drafted in Germany and France. The HbbTV is based on
Web technologies or existing standards, and as a result,
re-utilization of a server environment or an application
development environment is facilitated. In order to imple-
ment more abundant viewing experience of the TV, the
HbbTV structures a composite environment of broadcasting
of a TV receiver and a broadband (IP (Internet Protocol)
network). The HbbTV does not depend on a transmission
layer such as a ground wave, a satellite, a cable or the like.
Thus, in Germany, the service is started in December, 2009
and, in France, it is scheduled to start the service within
2011.

In Europe, a descriptor called AIT (Application Informa-
tion Table) for management of an interactive application is
prescribed. An ES (Engineering Service) by which an AIT is
transmitted by data coding identification disposed in a PMT
(Program Map Table) which is one piece of PSI (Program
Specific Information) of the MPEG-2 (Moving Picture
Experts Group phase 2) system is designated and another ES
by which the AIT is transmitted by data coding identification
transmitted with an independent ES is designated, and
transmission is carried out by the independent ES. While the
AIT has a field in which a profile (application profile) of a
function or the like added to an interactive application can
be described, operation of the application profile is entrusted
to individual services.

A platform profile is a field in which information regard-
ing a function which an application has is described. As the
function which an application has, download, recording,
download and reproduction at the same time by a RTSP
(Real Time Streaming Protocol), content protection by DRM
(Digital Rights Management), adaptive streaming and so
forth of an A/V (Audio/Visual) content are available. Vari-
ous functions are available other than the functions just
described, and it is expected that the number of functions
increases in the future.

SUMMARY

The number of bits given to the field for a platform profile
is 16 in the standard. Generally, a bitmap structure in which
one function is allocated to each of the bit positions of the
16 bits is adopted for the platform profile. By adopting the
bitmap structure, 16 functions in the maximum can be
represented in one platform profile. However, the number of
kinds of additional functions to an application is inclined to
increase in the future. Accordingly, it is expected that, in the
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structure of the platform profile in which 16 bits at present
are used as a bitmap, a situation occurs that the representa-
tion capacity becomes insufficient.

Taking such a situation as described above into consid-
eration, it is an object of the present technology to provide
a transmission apparatus, an AIT transmission method and a
reception apparatus by which enhancement of the represen-
tation capacity of a platform profile for describing an
additional function to an application in the HbbTV can be
achieved.

According to an embodiment of the present technology, a
transmission apparatus includes an application data trans-
mission section adapted to transmit data of an application for
HbbTV, and an AIT transmission section adapted to transmit
an AIT including an application profile which represents one
or more additional functions to the application and is con-
figured from a first bit region of high-order n bits and a
second bit region of lower-order (16-n) bits which represent
presence or absence of functions allocated to bit positions
thereof with a bitmap structure and wherein, in the first bit
region, values for changing over the functions to be allo-
cated to the bit positions in the second bit region are set.

n may be one of values within a range from 2 to 14,
preferably one of values within a range from 2 to 5.

Where all additional functions to the application cannot
be represented by one application profile, the AIT transmis-
sion section may transmit a plurality of AlTs including a
plurality of application profiles in which values in the first
bit regions are different from each other.

The transmission apparatus may further include a content
transmission section adapted to transmit data of a content.

According to another embodiment of the present technol-
ogy, an AIT transmission method includes transmitting an
AIT including an application profile which represents one or
more additional functions to the application for HbbTV and
is configured from a first bit region of higher-order n bits and
a second bit region of lower-order (16-n) bits which repre-
sent presence or absence of functions allocated to bit posi-
tions with a bitmap structure and wherein, in the first bit
region, values for changing over the functions to be allo-
cated to the bit positions in the second bit region are set.

According to a further embodiment of the present tech-
nology, a reception apparatus includes a reception section
adapted to receive application data and an AIT transmitted
from a transmission apparatus including an application data
transmission section adapted to transmit data of an applica-
tion for HbbTV, and an AIT transmission section adapted to
transmit an AIT including an application profile which
represents one or more additional functions to the applica-
tion and is configured from a first bit region of high-order n
bits and a second bit region of lower-order (16—n) bits which
represent presence or absence of functions allocated to bit
positions thereof with a bitmap structure and wherein, in the
first bit region, values for changing over the functions to be
allocated to the bit positions in the second bit region are set,
and a decision section adapted to analyze the application
profile included in the received AIT to decide the additional
function of the received application.

The decision section may decide the additional function to
the same application analyzed from a plurality of platform
profiles in the plural AlTs received at intervals by ORing.

As described above, with the present technology,
enhancement of the representation capacity of a platform
profile for describing an additional function to an application
in the HbbTV can be achieved.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing a configuration of an HbbTV
system according to an embodiment of the present technol-
ogy;

FIG. 2 is a block diagram showing a configuration of a
transmission apparatus ready for the HbbTV system of the
embodiment;

FIG. 3 is a block diagram showing a configuration of a
reception apparatus ready for the HbbTV system of the
embodiment;

FIG. 4 is a view showing a configuration of an AIT; and

FIG. 5 is a view showing a structure of an application
profile in the AIT of FIG. 4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In the following, an embodiment according to the present
technology is described with reference to the drawings.
[HbbTV System]

FIG. 1 is a view showing a configuration of an HbbTV
system according to the embodiment of the present technol-
ogy.

The HbbTV system 100 includes a broadcast and appli-
cation provider 10, a reception apparatus 20 and a transmis-
sion system such as the Internet 40, broadcasting 30 and so
forth. The broadcast and application provider 10 includes a
broadcasting station 10A for broadcasting a linear A/V
content and interactive application data. Further, the broad-
cast and application provider 10 includes a server apparatus
for delivering a non-linear A/V content and application data
to the reception apparatus 20 through the Internet. A server
10B delivers the non-linear A/V content and the application
data in response to a request from the reception apparatus 20
through the Internet.

The linear A/V content and the non-linear A/V content are
a transport stream of the MPEG-2/Video or the like. An
application includes, for example, a GUI (Graphical User
Interface) which rouses the user so that a non-linear A/V
content is downloaded and reproduced and receives a repro-
duction instruction from the user, a URL (Uniform Resource
Locator) of the non-linear A/V content and so forth. In the
HbbTV, the MPEG-2/Video or the like is adopted as a data
format for an A/V content and the CE (Consumer Electron-
ics)—HTML (Hyper Text Markup Language) or the like is
adopted as a data format for a document.

The broadcasting station included in the broadcast and
application provider 10 produces an AIT and broadcasts a
broadcasting AIT. The server 10B can produce an XML-AIT
(Extensible Markup Language-AIT) having the substance
equivalent to that of the broadcasting AIT and delivers the
produced XML-AIT in response to a request from the
reception apparatus 20.

[Configuration of the Transmission Apparatus]

FIG. 2 is a block diagram showing a configuration of a
transmission apparatus ready for the HbbTV system of the
embodiment. The transmission apparatus particularly is the
broadcasting station 10A and the server 10B included in the
broadcast and application provider 10.

The transmission apparatus includes an arithmetic opera-
tion processing section 11 and a storage section 12. The
arithmetic operation processing section 11 includes a CPU
(Central Processing Unit), a main memory and a ROM
(Read Only Memory). The storage section 12 is, for
example, a large-capacity storage apparatus such as a hard
disk drive.
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The arithmetic operation processing section 11 includes,
as a functional module configured by the CPU executing an
arithmetic operation process based on a program stored in
the main memory, a content transmission section 101 for
transmitting a non-linear A/V content or a linear A/V con-
tent, an application data transmission section 103 for trans-
mitting application data for the HbbTV and an AIT trans-
mission section 105 for transmitting an AIT including an
application profile. The storage section 12 stores the A/V
content, application data and AIT transmitted thereto from
the content transmission section 101, application data trans-
mission section 103 and AIT transmission section 105.

The AIT transmission section 105 is configured from a
first bit region of higher-order n bits and a second bit region
of lower-order (16-n) bits of a bitmap structure and trans-
mits an AIT including an application profile of 16 bits for
specifying an additional function to the application through
the broadcasting 30 or the Internet 40.

[Configuration of the Reception Apparatus]

FIG. 3 is a block diagram showing a configuration of the
reception apparatus 20 ready for the HbbTV system of the
embodiment.

The reception apparatus 20 is an electronic equipment
capable of receiving an A/V content and application data
provided from the broadcast and application provider 10
through the transmission systems of the broadcasting 30 and
the Internet 40 and carrying out a process such as reproduc-
tion and so forth. More particularly, the reception apparatus
20 is a television set, a personal computer, a portable
telephone set or the like.

The reception apparatus 20 includes a broadcast reception
section 21 (reception section), a network connection section
22 (reception section), a demultiplexer 23, an arithmetic
operation processing section 24, an operation inputting
section 26, a display section 27 and a speaker section 28.

The broadcast reception section 21 receives an A/V
content, application data and a broadcast AIT broadcasted as
a transport stream from the broadcast and application pro-
vider 10. The network connection section 22 can process the
connection to the Internet 40 to access the server 10B of the
broadcast and application provider 10 to receive an A/V
content, application data and an XML-AIT.

The demultiplexer 23 separates a video, an audio, an AIT
and so forth from the transport stream received by the
broadcasting reception section 21 and the network connec-
tion section 22.

The arithmetic operation processing section 24 includes a
CPU (Central Processing Unit), a main memory and a ROM
(Read Only Memory). In the main memory or the ROM, a
browser 241, a media player 242 and an application manager
243 (decision section) are stored as software. The browser
241 carries out a displaying process of the application data.
The media player 242 carries out a reproduction process of
an A/V content. The application manager 243 analyzes an
AIT to control start-up and stopping of the application. The
application manager 243 analyzes the substance of a plat-
form profile in the AIT to decide an additional function to
the application.

The operation inputting section 26 receives an inputting
operation from the user to issue a notification to the arith-
metic operation processing section 24. The operation input-
ting section 26 may be configured from a key operation
section provided on the main body of the reception appara-
tus 20, a remote controller or the like.

The display section 27 displays a document or an image
processed by the browser 241 and a video of the A/V content
reproduced by the media player 242. The speaker section 28
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outputs, for example, an audio of the A/V content repro-
duced by the media player 242.
[AIT]

Now, the AIT is described.

The AIT is control information relating to the lifecycle of
an application. As control information relating to the life-
cycle of an application, for example, “AUTOSTART,”
“PRESENT,” “DESTROY” and so forth are available.
“AUTOSTART” is information for the instruction to start
the application immediately. “PRESENT” is information for
the instruction to receive the application by the reception
apparatus 20 although it is not automatically executed.
“DESTROY?” is information for the instruction to stop the
application. A hybrid terminal can acquire and start up an
application designated, for example, so as to be started
immediately based on control information relating to the
lifecycle in the AIT.

As illustrated in FIG. 4, the AIT has a field for a platform
profile. The platform profile is a field in which information
relating to functions which the application has is described.
The functions which the application has are, for example,
download, recording, download and simultaneous reproduc-
tion by the RTSP (Real Time Streaming Protocol), content
protection by DRM (Digital Rights Management), adaptive
streaming and so forth of an A/V content. Various other
functions are available, and it is expected that functions
increase in future.

The bit number given to the field for a platform profile is
16 bits according the standard. Generally, one function is
allocated to the position of each of bits in an array of 16 bits.
For example, functions are allocated in the following man-
ner.

*0000 0000 0000 0000” no function
*0000 0000 0000 0001” download

*0000 0000 0000 0010” recording

*0000 0000 0000 0100” RTSP

*0000 0000 0000 1000” DRM

*0000 0000 0001 0000” adaptive streaming

*1000 0000 0000 0000”

Accordingly, in a general AIT, only up to 16 functions can
be represented.

It is to be noted that, in order to represent that two
functions of download and recording are available, the bits
at the bit positions individually allocated to them may be set
to “1” like

“0000 0000 0000 0011~

In the HbbTV system of the present embodiment, the
totaling 16 bits of an application profile are handled sepa-
rately for a first bit region of higher-order n bits, and a
second bit region of lower-order (16-n) bits which represent
presence or absence of a function allocated to each bit
position in a bitmap structure. In the first bit region, values
for changing over functions allocated to the individual bit
positions of the second bit region are set. In particular, as
illustrated in FIG. 5, although one function is allocated to
each bit position in the second bit region similarly as in an
ordinary case, the types of the functions rely upon the values
in the first bit region.

For example, in the case of N=3, although

“0000 0000 0000 0001~
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represents download,

“0010 0000 0000 0001~
represents a different function, and all of

“0100 0000 0000 0001~

“0110 0000 0000 0001~

“1000 0000 0000 0001~

“1010 0000 0000 0001~

“1100 0000 0000 0001~

“1110 0000 0000 0001~
represent different functions from one another.

If it is assumed that n is n=3, then the second bit region
includes 13 bits. Accordingly, 13 functions can be repre-
sented for one dimension. Meanwhile, since totaling eight
dimensions can be represented by the first bit region of 3
bits, 13x8=104 functions can be represented by the field for
an application profile of 16 bits.

Incidentally, according to the method described above, if
n is set to n=4, then 176 functions can be represented, and
if n is set to n=5, then 320 functions can be represented. In
particular, as the number of bits to be utilized as the first bit
region increases, the number of functions which can be
represented increases. In this sense, n can be set to a value
ranging from 2 to 14.

However, if the number of bits to be utilized as the first
bit region is increased to decrease the second bit region, then
the maximum number of functions which can be represented
by one application profile decreases, and in order to convey
all functions, the values of the first bit region are changed to
transmit many application profiles. Accordingly, the number
of bits to be utilized as the first bit region should be selected
optimally in response to the total number of kinds of
available functions within the range from 2 to 5. The reason
is that, even if the total number of functions which can be
represented is increased to 640 or more by setting the bit
number of the first bit region to 6 or more, it scems less
likely to occur that the number of kinds of functions
increases to such number in future and the demerit caused by
decrease of the number of functions which can be repre-
sented by one application profile is significant.

In the transmission apparatus of the broadcast and appli-
cation provider 10, the AIT transmission section 105 trans-
mits an AIT including an application profile structured in
such a manner as described above to the reception apparatus
20 through the broadcasting 30 or the Internet 40.

In the reception apparatus 20, a video, an audio, an AIT
and so forth are separated from a transport stream received
by the broadcast reception section 21 and the network
connection section 22 by the demultiplexer 23. The sepa-
rated AIT is analyzed by the application manager 243. In the
analysis of the AIT, the application manager 243 analyzes
the AIT in accordance with the structure of the platform
profile in the AIT to decide an additional function to the
application.

The application manager 243 decides the additional func-
tion analyzed from a plurality of platform profiles received
at intervals for the same application by ORing. Conse-
quently, when the transmission apparatus cannot represent
all functions using one platform profile because of the
number of such functions, it can distribute the functions to
a plurality of platform profiles and transmit the functions to
the reception apparatus 20.

In this manner, even with a platform profile restricted to
a field of 16 bits, the number of functions which can be
represented can be increased greatly by using the higher-
order n bits as information for making the allocation of the
functions allocated to bit positions of second bit region of
lower-order (16-n) bits plural dimension.
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It is to be noted that the present technology can adopt such
configurations as described below.

(1) A transmission apparatus, including:

an application data transmission section adapted to trans-
mit data of an application for HbbTV; and

an AIT transmission section adapted to transmit an AIT
including an application profile which represents one or
more additional functions to the application and is config-
ured from a first bit region of high-order n bits and a second
bit region of lower-order (16-n) bits which represent pres-
ence or absence of functions allocated to bit positions
thereof with a bitmap structure and wherein, in the first bit
region, values for changing over the functions to be allo-
cated to the bit positions in the second bit region are set.

(2) The transmission apparatus according to (1), wherein
the n is one of values within a range from 2 to 14.

(3) The transmission apparatus according to (1), wherein
the n is one of values within a range from 2 to 5.

(4) The transmission apparatus according to any one of (1)
to (3), wherein, where all additional functions to the appli-
cation cannot be represented by one application profile, the
AIT transmission section transmits a plurality of AITs
including a plurality of application profiles in which values
in the first bit regions are different from each other.

(5) The transmission apparatus according to any one of (1)
to (4), further including a content transmission section
adapted to transmit data of a content.

(6) A reception apparatus, including:

a reception section adapted to receive application data and
an AIT transmitted from a transmission apparatus including
an application data transmission section adapted to transmit
data of an application for HbbTV, and an AIT transmission
section adapted to transmit an AIT including an application
profile which represents one or more additional functions to
the application and is configured from a first bit region of
high-order n bits and a second bit region of lower-order
(16-n) bits which represent presence or absence of functions
allocated to bit positions thereof with a bitmap structure and
wherein, in the first bit region, values for changing over the
functions to be allocated to the bit positions in the second bit
region are set; and

a decision section adapted to analyze the application
profile included in the received AIT to decide the additional
function of the received application.

(7) The reception apparatus according to (6), wherein n is
one of values within a range from 2 to 14.

(8) The reception apparatus according to (6), wherein n is
one of values within a range from 2 to 5.

(9) The reception apparatus according to any one of (6) to
(8), wherein the decision section decides the additional
function to the same application analyzed from a plurality of
platform profiles in the plural AlTs received at intervals by
ORing.

It should be understood by those skilled in the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factor in so far as they are within the scope of the
appended claims or the equivalents thereof.

What is claimed is:

1. A transmission apparatus comprising:

application data transmission circuitry configured to
transmit data regarding an application; and

table transmission circuitry to transmit data regarding a
plurality of tables including a plurality of application
profiles each representing one or more types of func-
tions relating to the application, wherein bit values in a
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plurality of first bit regions associated with the plurality
of application profiles are different from each other,

wherein presence or absence of the one or more types of
functions is represented by a first bit region of higher-
order bits and a second bit region of lower-order bits,
and

wherein different bit values in the first bit region represent

different types of functions related to the application.

2. The transmission apparatus according to claim 1,
wherein a number of the higher-order bits ranges from 2 to
14.

3. The transmission apparatus according to claim 1,
wherein a number of the higher-order bits ranges from 2 to
5.

4. The transmission apparatus according to claim 1,
further comprising content transmission circuitry configured
to transmit data regarding A/V content.

5. The transmission apparatus according to claim 1,
wherein the different bit values in the first bit region corre-
spond to a same bit position in the second bit region.

6. A table transmission method, comprising:

transmitting a plurality of tables including a plurality of

application profiles each representing one or more
types of functions relating to an application, wherein
bit values in a plurality of first bit regions associated
with the plurality of application profiles are different
from each other,

wherein presence or absence of the one or more types of

functions is represented by a first bit region of higher-
order bits and a second bit region of lower-order bits,
and

wherein different bit values in the first bit region repre-

sents different types of functions related to the appli-
cation.

7. The table transmission method according to claim 6,
wherein a number of the higher-order bits ranges from 2 to
14.

8. The table transmission method according to claim 6,
wherein a number of the higher-order bits ranges from 2 to
5.

9. The table transmission method according to claim 6,
wherein the different bit values in the first bit region corre-
spond to a same bit position in the second bit region.

10. A reception apparatus comprising:

reception circuitry configured to receive data regarding an

application from application data transmission circuitry
of a transmission apparatus, and a plurality of tables
from table transmission circuitry of the transmission
apparatus, wherein each of the plurality of tables
includes an application profile representing one or more
types of functions relating to the application, wherein
bit values of a plurality of bit regions associated with
the plurality of application profiles are different from
each other,

wherein presence or absence of the one or more types of

functions is represented by a first bit region of higher-

order bits and a second bit region of lower-order bits,

and

wherein different bit values in the first bit region
represent different types of functions related to the
application; and

decision circuitry to analyze the plurality of application

profiles included in the received table to determine the
one or more types of functions of the plurality of
application profiles.



US 9,451,333 B2
9

11. The reception apparatus according to claim 10,
wherein a number of the higher-order bits ranges from 2 to
14.

12. The reception apparatus according to claim 10,
wherein a number of the higher-order bits ranges from 2 to 5
5.

13. The reception apparatus according to claim 10,
wherein said decision circuitry determines the one or more
types of functions for a same application by analyzing a
plurality of platform profiles in a plurality of tables received 10
at intervals.

14. The reception apparatus according to claim 10,
wherein the different bit values in the first bit region corre-
spond to a same bit position in the second bit region.
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